ABSTRACT

BACKGROUND: Cryofrequency combines
cryotherapy with radiofrequency, reaching

the tissue in different layers, providing various
biological effects, and reducing localized adiposity.
OBJECTIVE: We sought to evaluate the efficacy of
cryofrequency in reducing localized adiposity.
METHODS: The study population consisted of 63
women with infra-abdominal adiposity, evaluated
before and after treatment using evaluation
protocols, questionnaires, and ultrasound imaging.
The volunteers were randomly distributed into
three subgroups; of these, Group 1 (G01) received
the cryofrequency treatment (temperature of
—10°C, 85% power); Group 2 (G02) underwent
cryofrequency associated with ultracavitation
(frequency of 60 Hz, 70% power, shooting at

25%, duty cycle of 60% on and 40% off); and

the control group (CG) received cryotherapy

alone (temperature of —10°C). All groups were
submitted to four treatment sessions, one session
per week. RESULTS: The reduction in the fat layer
analyzed by ultrasonography showed that the
right side of GO1 presented a significant difference
in comparison with (G (p=0.01); a significant
difference was also observed in the comparison
between the GO1and G02 groups (p=0.001).
Considering the left side, significant differences
were observed in GO1 when compared with (G
(p=0.01) and between GO1 and G02 (p=0.001).
The variables of plicometry and perimetry
presented a significant difference relative to in

(G; however, no differences were observed with
regard to weight or body mass index (p>0.05).
The majority of participants reported positive
feelings about the treatment. CONCLUSIONS: The
cryofrequency protocol alone led to a significant
reduction in the fat layer but its association with
ultracavitation led to superior results.
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Localized adiposity is an aesthetic concern
that occurs in connective adipose tissue due to
abnormal growth of unilocular adipose cells
(i.e., hypertrophy). It is caused by an imbalance
between ingestion and energy expenditure
andis characterized by the accumulation of
fat in specific regions of the body. In women,
this accumulation mainly affects the hip, the
obliques, the abdomen, and the thighs.'?

There is a growing demand for noninvasive
body aesthetic procedures, which aim to
minimize the disadvantages associated with
surgery, such as complications and recovery
time, which require special care. In this way,
cryofrequency, resulting from the combination
of cryotherapy and radiofrequency, facilitates
the treatment of different aesthetic changes,
such as localized fat and sagging, while
promoting greater patient comfort during the
treatment application.>*

Cryofrequency works by incorporating
temperature-emitting technology. The tip
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of the device cools the skin surface down to
about —10°C for the protection of cutaneous
tissue, whereas the heat emitted by the
radiofrequency aspect reaches deeper layers,
stimulating long-term neocolagenesis and
neoelastogenesis, apart from promoting
lipolysis. The energy released from this electrode
leads to better circulatory and nutrient supply,
increased oxygenation, and tissue hydration

and accelerates the elimination of catabolites,
favoring lipolysis, the contraction of the
connective tissue, and the contraction of the
collagen fibers to simultaneously provoke
multiple changes in the external structure of the
skin.**

Although cryofrequency’s mechanisms of
action are still not fully understood, some
studies have reported promising results in
the treatment of aesthetic concerns without
significant adverse effects.’ Thus, the present
study aimed to evaluate the efficacy of
cryofrequency in the reduction of localized
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adiposity by comparing its effects to different
treatment groups using evaluation protocols,
questionnaires, and ultrasound imaging.

MATERIALS AND METHODS

This was an experimental, randomized
controlled study approved by the ethics
committee of Potiguar University (registration
no. 3.205.346) and conducted following the
recommendations of the Consolidated Standards
of Reporting Trials. All volunteers signed a
informed consent form before the study began
and treatment was performed by a trained
physiotherapist at the Dr. Eneida Carreiro Clinic
(Natal, RN, Brazil). The simple randomization
consisted of lot drawing of envelopes that
contained a response card, which indicated
the group to which the participant would be
allocated. The group allocation sequence was
followed according to a computer-generated
list. The intervention was tested in comparison
with the control group and among the treated
groups using an analysis of independent groups.

Participants. This clinical study evaluated
63 women aged 45 and 60 years and weighing
between 55 and 73kg who presented with
infra-umbilical localized adiposity. The inclusion
criteria were female sex, age between 30 and 60
years, the presence of infra-umbilical localized
adiposity, good comprehension capacity,
preserved local sensibility, and no circulatory
changes. Meanwhile, the exclusion criteria
included an adipose layer thickness of less than
1cm or greater than 4cm, cold hypersensitivity,
use of a pacemaker, reported dermatitis,
epilepsy, cancer, the use of corticosteroids, the
presence of metal and/or silicone implants
in the treated area, and disagreement with
the procedures or an inability to adapt to the
schedules and techniques of the study.

Study volunteers were stratified into three
subgroups by lot drawing as follows: a control
group (CG), with 21 participants with a mean
age of 23.5 years (+ 1.2 years) and mean weight
of 58.7 kg ( 7.88 kg); the cryofrequency group
(GO1), with 21 participants with a mean age
of 22.9 years (+ 2.1 years) and mean weight
of 63.73 kg ( 7.38 kg); and a cryofrequency
associated with ultracavitation groups (G02),
with 21 participants with a mean age of 21.5
years (+ 1.6 years) and mean weight of 65.54
kg (£7.4kg).

Evaluation procedures. All participants
were submitted to an anthropometric evaluation

TABLE 1. Anthropometric data of volunteers
BODY MEASUREMENT

Initial weight

Final weight

Initial body mass index
Final body mass index
Initial plicometry (right)
Final plicometry (right)
Initial plicometry (left)
Final plicometry (left)
Initial perimetry

Final perimetry

G GO1 G02
(MEAN=SD) | (MEANZSD) | (MEANSD)

65.7+7.88 63.73%7.38 65.54+7.4
65.1+7.4 63.07.2 64.22+7.1
24.543.02 24.38+2.31 25.76+2.77
24.46+2.9 2412+2.4 25.24+2.9
3.620.63 3.4%0.15 3.4+0.13
3.7+0.5 2.6+0.45 2.7+0.3
3.43+0.68 3.41+0.62 3.49+0.65
3.62+0.45 2.8+0.54 2.8+0.64
90.49+7.33  90.12+5.34 90.77+1.6
89.92+7.44 82.0+£5.18 80.0+6.6

TABLE 2. Analysis of ultrasound examination data

EXAMINATION AREA

Right side (initial)
Right side (final)
Left side (initial)
Left side (final)

(G GO1 G02
(MEAN=£SD) | (MEAN+SD) | (MEAN=SD)
2.60.7 2.5+0.33 2.3+0.73
2.4+0.6 1.7+0.24 1.00.69
2.8+0.7 2.5+0.33 2.8+0.73
2.6+0.6 1.7%0.5 1.2+0.6

IMPROVEMENT GRADE
Unchanged

Sound
Better
Much better

TABLE 3. Questionnaire analysis regarding topical aesthetic improvement

6 o1

100% 1% 5.5%
0% 0% 0%
0% 44.5% 38%
0% 44.5% 56.5%

and to ultrasonographic measurements, which
were performed pretreatment and at one week
after the final session. An ultrasound device (Eco
palm Wi-fi, 10 MHz; China), a semi-professional
camera (SX530 HS; Canon, Tokyo, Japan), a tape
measure, an adipometer (Sanny, Sao Paulo,
Brazil), a bathroom scale (Accumed-Glicomed,
Rio de Janeiro, Brazil), and a cryofrequency
apparatus (BHS 156 Full; Body Health, Brazil).
The data-collection instruments used in
this research included the Protocol of Physical
Therapy Evaluation in Localized Adiposity,
which was previously validated by Meyer et
al.2as an instrument for collecting information
concerning identification, anamnesis, life
habits, physical examination via measurements
and assessments such as weight, height, body
mass index (BMI), skinfolds, and abdominal
circumference. The skinfolds of the infra-
umbilical region were measured three times,
2cm below the umbilical scar, with the final
result based on the mean value obtained with
the measurements. The measuring of the
abdominal circumference was performed 5cm
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below the umbilical scar.

Photographs were taken from the anterior
and lateral views (right and left), with the
volunteer in orthostatism, and each volunteer
was asked to perform a shoulder flexion
maneuver at 90° during the photo-shooting
session. The same camera was used for all
photos and was positioned with the aid of a
tripod, which held the camera 76 cm from the
floor, 44 cm away from the volunteers, and 80
cm distant from the wall.

Next, volunteers were submitted to
ultrasound examination, which was performed
by a specialist physician. Ultrasound was used
to examine the infra-umbilical region, in a
delimited area of 10cm?, with the volunteer
in the dorsal decubitus position. This method
facilitated the evaluation of the infra-umbilical
fat layer thickness in centimeters before the
beginning of any procedures and after the
proposed treatment.

After progressing through the established
study protocol, the volunteers answered patient
satisfaction analysis questionnaires, preconized




ORIGINAL RESEARCH

FIGURE 1. Analysis of photographicimages of volunteers; A) pretreatment and B) posttreatment of a patient in the
control group treated with cryotherapy alone; C) pretreatment and D) posttreatment of a patient in Group 1 treated
with cryofrequency; and E) pretreatment and F) posttreatment of a patient in Group 2 treated with cryofrequency and
ultracavitation. The posttreatment photos were taken after the fourth session.
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by Segot-chicq et al,? and the Global Aesthetic
Improvement Scale from Narins,” which is used
to classify the response to treatments, enabling
a comparative evaluation of results taken at
different moments after the intervention.

Treatment protocol. Procedures were
performed with the BHS 156 Full device (Body
Health, Brazil) during four sessions of once-
weekly applications. During the treatment
period, all volunteers were placed in the supine
position and the applicator was positioned in
the infra-umbilical region, which was divided
into two quadrants of 10 cm? for treatment.

Group GO underwent cryofrequency
treatment, which acts through radiofrequency
emission, while the poles are at temperatures
of less than 0°, with effects on different tissue
levels. The following parameters applied:
frequency mix and corporal multipolar +
monopolar mode, with a temperature of —10°C;
85% power; and 16-minute applications,
totaling 32 minutes per session.

Group GO2 underwent cryofrequency
associated with ultracavitation. The effects
during this procedure are the result of unstable
cavitation leading to the implosion of adipose
cells. The following parameters were applied:
frequency of 60 Hz, 70% power, shooting at
25%, duty cycle of 60% on and 40% off, and
nine-minute applications per treatment area.
The same parameters of G01 were maintained
here, totaling 50 minutes per session.

In the CG group, the BHS 156 Full device
was used only with the cryotherapy function,
with no engagement of the radiofrequency
mode. The following parameters were applied:
frequency mix and corporal multipolar +
monopolar mode, with a temperature of —10°C
and 16-minute applications per treatment area,
totaling 32 minutes per session.

The reassessment was performed at the end
of all sessions with repetition of all the protocols
performed before treatment and the application
of the proposed questionnaires.

Statistical analysis. The statistical data
were analyzed using the Statistical Package for
the Social Sciences software version 22.0 for
Windows (IBM Corp., Armonk, New York). Two-
way analysis of variance was performed with
the post-hoc Tukey test. The assigned a level of
significance was 95%, with p<0.05.

RESULTS
Statistically, no differences were found



concerning weight or BMI (p>0.05). The
plicometry analysis (right) data showed a
statistically significant difference between the
G017 and CG groups (p=0.02) and between the
G02 and CG groups (p=0.03). In the plicometry
analysis (left), statistically significant differences
were also found between the G0O1 and (G
groups (p=0.04) and between the G02 and (G
groups (p=0.04). As for the perimetry data, a
statistically significant difference was observed
in the comparison between the G01, G02, and
(G groups (p=0.01).

The fat layer thickness was evaluated by
pre- and posttreatment ultrasonography. On the
right side, a statistically significant difference
was found when comparing the G01and (G
groups (p=0.01); also, a statistically significant
difference was observed between the G01 and
G02 (p=0.001). As for the left side, a statistically
significant difference in GO1 was found in
comparison with in CG (p=0.01), together with
a statistically significant difference between GO1
and G02 (p=0.001).

Analysis of photographic images of
volunteers (Figure 1). Comparing the pre-
and posttreatment photographic images, it is
possible to observe alterations in the treated
groups. The same is apparent when conducting
ultrasonographic analysis (Figure 2).

In the analysis of the applied questionnaires,
concerning the statement “volunteers who
reported loose clothing,”61 percent of the
volunteers from the (G group did not notice this
change, 33.5 percent noticed it after one week,
and 5.5 percent noticed it after four weeks. GO1
and G02 showed the same results: 62 percent
noticed it after one week and 38 percent noticed
it after four weeks.

Concerning the statement “volunteers who
reported a skin texture improvement,” 100
percent of the volunteers in the (G group did
not notice any such change. Meanwhile, within
GO01, 5.5 percent did not notice this change, 38
percent noticed this change after one week,
and 56.5 percent noticed this change after four
weeks. Within G02, 38 percent noticed this
change after one week and 62 percent noticed
this change after four weeks.

Regarding aestheticimprovements, the
results were distributed across four categories: i ,
unchanged, sound, better, and much better. FIGURE 2. Ultrasonographic analysis of volunteers; A) pretreatment and B) posttreatment of a patient in the control
It was observed that 100 percent of the (G group treated with cryotherapy alone; C) pretreatment and D) posttreatment of a patient in Group 1 treated with
volunteers reported “unchanged” results, cryofrequency; and ) pretreatment and F) posttreatment of a patient in Group 2 treated with cryofrequency and
whereas in G01, 44.5 percent reported “better” ultracavitation.
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VOLUNTEERS WHO REPORTED
LOOSE CLOTHING

m did not notice after 1 week m after 4 weeks

CG GO01

FIGURE 3. Percent of volunteers who reported loose clothing

VOLUNTEERS WHO REPORTED
SKIN TEXTURE IMPROVEMENT

GO2

m did not notice after 1 week m after 4 weeks

G0O2

FIGURE 4. Percent of volunteers who reported skin texture improvements

and 44.5 percent reported “much better” results
and only 11 percent reported “unchanged”
results”. Within G02, 38 percent stated they
noticed “better” results, while 56.5 percent
reported “much better,"and 5.5 percent
presented “unchanged” results, respectively.

The analysis of the treatment evaluation
questionnaire results indicated that 89 percent
of the volunteers from GO1 reported the therapy
they received was a “good treatment,” whereas
11 percent stated it was a “weak treatment.”
Within G02, 56.5 percent reported their therapy
was an “excellent treatment,” 38 percent said it
was a “very good treatment,”and 5.5 percent
stated it was a “weak treatment.”

the treated groups when compared to the
control group after four treatment sessions. It

is believed that cryofrequency acts by inducing
adipose tissue degeneration through two
pathways: the activation of apoptosis and of
inflammatory cells, especially macrophages that
phagocyte the apoptotic tissue.*

Cold-stressing can recruit specific proteins,
known as heat shock proteins (HSP), which
contribute to the protection and repair of
damage and consequent apoptosis of adipose
tissue cells. Following such thermal changes,
the release of HSP60 occurs in adipocytes,
which, in addition to interacting, facilitates the
action of antigen-presenting cells, leading to
the production of proinflammatory cytokines.
Among its main biological activities, the
modulation of innate and acquired immune
responses also occurs, resulting in the

DISCUSSION
Reductions in plicometry, perimetry, and
ultrasound measurements were observed within
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infiltration of macrophages in the adipose
tissue through the release of chemokines
such as monocyte chemoattractant protein-1,
which requlates the migration of phagocytic
cells. With this, it is possible to justify the
significant reduction of the measuring results
and the decrease in the fat layer observed via
ultrasonographic evaluation.*"

This research confirms the data found by
Silva,” in which six sessions of cryofrequency
were performed in the abdominal region of 15
volunteers. At the end of treatment, the results
suggested a reduction in the fat layer had
occurred based on circumference measurements
and ultrasound images, with no relevant serum
changes. Such data demonstrate that the
application of cryofrequency was able to reduce
the aforementioned measures, provide an
increase in the firmness, and diminish the wavy
aspect of the skin, confirming its effectiveness
among existing noninvasive treatments.

In this study, it was verified that the body
weight and the BMI of all volunteers did
not show modifications after the treatment,
suggesting that the noted fat-layer thickness
reduction was due to the local treatment. This
brings veracity to the measurement reduction
results and corroborates with the fact that this
study aimed to identify changes in localized
adiposity and not in total body mass. These
results reinforce the outcomes of the study by
Silva et al. in which 30 patients with localized
fat in the flank region were submitted to eight
cryofrequency sessions with no significant
changes in body mass or BMI throughout
the investigation. However, reductions in the
circumference of the treated area and a 0.19-cm
reduction of the fat layer were verified after
treatment.

When comparing the group treated with
cryofrequency alone with that treated with
the combination of cryofrequency and
ultracavitation, the second group showed
superior results, proving that the combination
of these technologies is positive. No research
concerning the association of these therapies
was found, but the action of ultracavitation
has been reported before in the literature.

The technology acts through the creation of
nano-bowels, which, due to their growth and
accumulation of energy, become unstable and
implode, leading to the lysis of adipocytes.
However, the mechanical effect prevents
adjacent tissues, including blood vessels,



nerves, muscles, and connective tissues, from
damage.”" For these reasons, this study
showed that the association of cryofrequency
with ultracavitation is effective in reducing
localized adiposity.

Regarding satisfaction with the treatment
outcome, most volunteers reported their results
were positive and mostly rated their treatment
as "excellent,”“very good,” or “good.” The group
that received the cryofrequency associated with
ultracavitation was the one in which the most
number of volunteers rated their treatment
as “excellent.” In addition, the treated groups
reported a higher perception of changes
in the selected measures by noticing loose
clothing, increased skin firmness, and aesthetic
improvements. For this reason, cryofrequency
can be considered an effective treatment with
good patient acceptance, which corroborates
with previously mentioned research.®

Nevertheless, when analyzing the data
presented by the control group, it is possible
to notice that, in addition to not experiencing
a significant reduction in the analyzed
variables, the participants in this group were
not influenced by the placebo effect, as most
of them did not obtain positive results in the
evaluation questionnaires, with only a small
portion of the group reporting loose clothing
after a few weeks of treatment. However, some
studies, despite not identifying significant
variable values, report an influence of the
placebo effect in the control group’s outcome,
both due to the expectations concerning the
treatment and the care and attention given to
the participants, which led to a positive effect
on the questionnaire responses.’"

CONCLUSION
Cryofrequency triggered favorable results
in terms of less localized adiposity, increased

skin tonification, and layer reduction. Al results
were analyzed using perimetry, plicometry

and ultrasonography, generating a positive
impact on the satisfaction of all volunteers who
received the treatment. Also, the treatment
stands out with respect to its high efficiency,
which was achieved through its association with
ultracavitation. Additional studies are suggested
to clarify and explain mechanisms of action

of this association, with parameter variations,
different models of equipment, and new
treatment associations.
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